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Relational Operators 


Just as we had arithmetic operators such as + and * to 
perform arithmetic calculations, we also have operators 
that ask questions, and produce “true” or “false” answers 
to those questions. ‘These operators are: 


e < (less than) 

e > (greater than) 

e <= (less than or equal to) 

e >= (greater than or equal to) 
e == (are equal) 

e != (are not equal) 


These, like the arithmetic operators, are binary opera- 
tors, meaning they have two operands. 


Do not confuse = and == when you write your code!!! 
This is a very common mistake. ‘The single equals sign 
means assignment; it is an action. The double equals sign 
means “compare for equality”; it asks a question, “true 
or false?” . 


Boolean Expressions 


A boolean expression is an expression that evaluates to a 
boolean value —i.e., to either true or false. Generally, 
such expressions contain one or more relational operators. 
eX.: 


eheightOfPerson > 6 
evalue == 16 
e grade <= 60 


e The condition grade <= 60 has the value true if the 
value held in the variable grade is 60 or lower. It has 
the value false if the value held in the variable grade 
is greater than 60. 





e Boolean expressions, when used in more complex state- 
ments (such as we will see in just a moment), are often 
referred to as conditions. 





e Just as with arithmetic expressions, we generally can- 
not evaluate the boolean expression until run-time, 
since that is when we know the values of all the vari- 
ables. 





Basing results on comparisons 


Up to this point, we've only listed instructions one after 
the other. But, just listing instructions is not enough! 


What we do might depend on certain conditions being 
true. 


ex.: Read a student score, print out whether each has 
passed (better than 60) or failed (60 or worse). 


Read score, call it ’x’ 
If ’x’ is greater than 60, 
print out that the student has passed 
Otherwise x must be less than or equal to 
In this case, print out that 
student has failed. 


In this case, we don’t always print “failed” and don’t 
always print “passsed”. In fact, we only do one or the 
other. How can we make this work? 


60. 


Conditionals — the if statement 
Form 1: simple (single) statement 


if (condition) 
statement ; 


Form 2: compound statement 


if (condition) 
af 
statement 1; 
statement 2; 


statement n; 


} 


e condition is an expression that evaluates to a boolean 
value. 


ein Form 1, the statement is only executed if the 
condition is true. If it evaluates to false, the state- 
ment is skipped. 


e In Form 2, the collection of statements is only executed 
if the condition is true; none of the statements gets 
executed if the condition is false. 


Cx. : 


if (grade > 60) 
System.out.println("This student passed.") ; 
System.out.println("Done!") ; 


If student’s grade is not above 60, the message saying the 
student has passed will not be printed. In both cases, 
the message saying “Done!” will be printed, since it has 
nothing to do with the if-statement. Remember, only one 
statement gets associated with the if-statement, unless we 
enclose multiple statements in a pair of braces. 


When we put a number of statements inside a pair of 
braces, that block of statements works as a single state- 
ment. Or, in other words, “statement” really means “ei- 
ther a single statement, or else a block of statements, the 
collection of which can itself be called a statement”. So, 
the second definition is actually just a special case of the 
first, in which the “statement” is actually a block of state- 
ments in a pair of braces. If, in the second defintion, you 
were to leave out the braces, then only the first statement 
would be associated with the “if”, and the others after 
it would just be on their own. So, if you have five state- 
ments you want to associate with the “if”, it is important 
to put them in a pair of braces so that they can be treated 
as one statement. 





THE if-else STATEMENT 


if (condition) 
statement ; 

else 
statement ; 


e Just like the if-statement when condition is true 


e But, if condition is false, then instead of jumping out 
of if-else statement, the statement under “else” is 
run. 


if (grade > 60) 

System.out.println("This student passed.") ; 
else 

System.out.println("This student failed."); 


We are guaranteed one of these will print. If the condition 
is true, it will be the first; if the condition is false, it will 
be the second. 


One if or one if-else is considered one complete 
statement. ‘Therefore, where it says statement in the 
definition of if or if-else, you can put another if 
or if-else! This means you can nest a number of if 
and/or if-else statements together. 


if (grade >= 90) 
System.out.println("gets an A."); 
else 
if (grade >= 80) // but < 90 
System.out.println("gets a B."); 
else 
if (grade >= 70) // but < 80 
System.out.println("gets a C."); 
else 
System.out.println("below C."); 


It is possible to list these statements very compactly if 
there are many. The above can instead be written as: 


// the above: 
if (grade >= 90) 
System.out.println("gets an A."); 


else 
if (grade >= 80) // but < 90 
System.out.println("gets a B."); 
else 


if (grade >= 70) // but < 80 
System.out.println("gets a C."); 
else 
System.out.println("below C."); 


// compactly: 

if (grade >= 90) 
System.out.printin("gets an A."); 

else if (grade >= 80) // but < 90 
System.out.println("gets a B."); 

else if (grade >= 70) // but < 80 
System.out.printin("gets a C."); 

else // grade < 70 
System.out.printin("below C."); 


It depends how you nest them, though. The ”else if” 
happens only when there is a new “if” statement as the 
statement for the existing ” else”. 


if (grade >= 80) 
if (grade >= 90) 
System.out.println("gets an A."); 
else 
System.out.println("gets a B."); 
else 
if (grade >= 70) // but < 80 
System.out.println("gets a C."); 
else 
System.out.println("below C."); 


can become: 


if (grade >= 
if (grade 


System. 


else 


system. 
else if (grade >= 70) 


80) 
>= 90) 
out.println("gets an A."); 


out.println("gets a B."); 
// but < 80 


System.out.printin("gets a C."); 


else 


System.out.println("below C."); 


What happens here? 


if (grade >= 80) 
if (grade >= 90) 
System.out.println("gets an A."); 
else 
System.out.println("lower than B."); 


The else is paired with the nearest unmatched if. So, 
the computer reads it as: 


if (grad >= 80) 
if (grad >= 90) 


System.out.println("gets an A."); 
else 


System.out.println("lower than B."); 


This is known as a dangling else and is an error that 
can be very hard to track down. So, be careful! To correct 
this, you can either put in an “empty statement” — ie. a 


semicolon by itself... 
if (grade >= 80) 
if (grade >= 90) 


System.out.println("gets an A."); 
else 


; 
else 


System.out.println("lower than B."); 


